(g) Europ an Patent office 




Europais h s Patentamt 
Europ an Patent Office 

Offic etirope n d brev ts @ Publication number : 0 423 399 B1 



@ 



EUROPEAN PATENT SPECIFICATION 



©Date of publication of patent specfication: © Int. CI - G03F 7/07, G03C 1/035, 

W 03.05.95 Bulletin 95/18 G03C 1/09 



@ Application number : 89202652.7 
@ Date of filing : 20.10.89 



(3) Method for preparing planographlc printing plate. 



(43) Date of publication of application : 
^ 24.04.91 Bulletin 91/17 



(45) Publication of the grant of the patent : 
03.05.95 Bulletin 95/18 



(ai) Designated Contracting States : 
^ BE DE FR GB 



(56) References cited : 
W DE-A- 3 425 915 

PATENT ABSTRACTS OF JAPAN vol. 8, no. 

242 (P-311)(1679) 07 November 1984 ; & 

JP-A-59 116 659 



i Proprietor : AGFA-GEVAERT naamloze 
vennootschap 
Septestraat 27 
B-2640 Mortsel (BE) 



© Inventor : Vaes, Jos Alfons 
Moorsemsestraat 245 
B-3230 Betekom (BE) 
Inventor : Wabbes, Luc Jan 
Eduard Arsenstraat 17 
B-2510 Mortsel (BE) 



O 
O) 

CO 

CO 
CM 



0. 

LU 



Note: Within f-g-tg STS^^ 2££2ff£3L 

KoTo'pp^^ ^^^^^ * 

ffleTunfil thiopposition fee has been paid (Art. 99(1) European patent convenbon). 



J0UV8, 18, me Salnt-Oenls, 75001 PARIS 



EP 0 423 399 B1 



20 



25 



30 



35 



40 



D scriptlon 

BACKGROUND OF THE INVENTION 
Thepresent — ^ 

complex diffusion transfer method. hereinafter called DTR-process, 

intheDTR-processnon^ 
emulsion layer materiality 

which are allowed to diffuse .nto an ^T^SSTto^ a silverimage having reversed image density 

areasformthewater-repellantink-rece^^^^ publication (Kokoku) 

typical lithographic printing plates are "SSS 103104/79, 9750/81 etc. 

30562/73. Japanese 

The DTR-image can be formed in the image ««« «V two-sheet DTR element) 

elementwithrespecttothe photographs 
or in the image-receiving layer of a so-caued ^ 

contains at least one photographic silver hal.de emulsio flayer integral ™^2L«1«VMWm**<* 
permeable re,^ 

offset printing plates by the DTR method. Tnus , ins «"» of sheet ^rial comprising an outer hydro- 

1.241,661 to produce a planograph-cpnn^ 

phHiccoMlayer^ 

exposed silver halide emulsion layer by the silver complex oiitu processing solution 

P The developing agent oramixture of ^^^^^^^^^^^ 
and/or in the photographicsilver halide emulsionla^rm^^ 

of developing agents is contained in the pho ograp^ 

containing developing agents . ateMAlllhl . .hiosuinhate compounds such as ammonium and sodium 

Preferred silver halide solvents are watereoluble "Jf^ta, halide s0 ,vent8 (or "complexing 

thiosulphate, or ammonium and alkali mete. thK>cyanates ^ 

agents")are described in the book The Theory of ^ P F ^ 1 ^^ 9 ^'S i de complexing agents are 
p 9 474475 (1 977). in particular sulphUes and ^^^^^^^ and US P 4.355.090. 

bined with alkanclamines or with cyclic imides , ate the develop . 

ventional pre-press workflow. 
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As a consequence thes DTR I ments must show a spectral sensitivity matching as closely as possibl 
th emission wavelength of the las rb am in question. ,„ „ ^ 

Forexampl , lithographic DTR elements suited for xposurabyh lium-neon las , •(HeN )oHight mrtbng 
diode (LED), both devices emitting in the red r gion of th visual spectrum, ar dados d in US-P 4 ,50 11 
and Jaianea Unexamined Pat nt Publication (Kokai) Nos. 71055/84 and 75838/85. Acomm really ava abl 
DTR material specSy sensitized for HeNe exposure is marketed by AGFA-GEVAERT N.V. under the trade 

^^nTSn^^ a-so called .aserofcdes. show some advantages comparod to 
other laser types such as low cost price, small size and long life time. Generally the em«s,on w^ngthof 
these semiconductor laser beams is longer than 700 nm and mostly longer than 750 nm. Acommaraal image- 
laserdiode source was announced by XENOTRON Co in ".fra Newspaper Techniques 

No"^ 

m ust be sensitized for the near infra-red region of the radiation spectrum. ^SSSSSS!^ 
be used with semiconductor laser device are disclosed in Japanese Unexamined Patent Publication (Kokai) 
No 61752/85 and IJS-P 4,784,933. Commercial infra-red sensitized phototypesetting ™^ ^ ^^^1°^' 
nounced by EASTMAN KODAK Co in "Proceedings Lasers in Graphics, Electronic Publishing in the 80 s , Vol. 

2< 7phl!c^ 

ide in oroeMo obtain a sufficiently high rate of solution of the silver halide and a satisfactory Sradatcnneo- 
esslr forgraphic purposes.On.yasma.1 amount of silver bromide and/orsiWeriodKleusually no exceeding 
5 mole % is oresent However as a consequence of the lower energy output of some lasers, e.g. laseraiodes. 
hSniy«~en.ional silver chloride DTR emulstons is no longer suff toient when using those 
»ls of laser as exposure unit Apart f ram the intrinsic lower sensit.ity of silver chloride comparad to. liver 

begin to play a role at low energy output of the exposure unit. Fret . » supposed that ^ DTRhKw^ ™sfer 
speed is reduced somehow by interferance with the spectral sensitizers. Second y. when strong 
aSents preferred for producing compact DTR silver, such as thiocyanate or a mixture of agents as described 
?55 SEE- are used, part of the exposed silver chloride is not chemically developed in due , bme; this 
rasutte in partial s«vercom,*xton and me production 

Z even more pronounced in the case of the activator type of DTR material and processing solution compo- 
preparad emulsion containing chloride and bromide In the hope of 

DTR silver is achieved anymore. This is both the case in the development type of DTR element and in the ao- 
H^tor tj^pe of DTR element. As a result the maximal density and gradation of the DTR silver ima9 ^^"I^ 
eTuTtinglnaseveredeteriorationoftheimagequalityand the printing *«^'*~?^J^^ 
length of printing run the DTR silver image is weared off and the ink acceptance and transfer becomes insuf- 
ficient so that only a small amount of printed copies can be produced. 

"tiTa Purpose of the prasent invention to overcome the sensftometric difficulties enceun^thDTR 
material and processing solution of both the developing and the actuator type, especially in the case of low 
energy output of the laser exposure unit 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method of preparing a planographic printing plate with 
^SSSZioMm a method of preparing a planographic printing plate comprising the steps 

° f : (1) exposing a DTR mono-sheet material containing a silver halide emulsion layer and a nuclei containing 
surface layer in a laser beam containing device. e.g. a helium-neon laser, an argon laser, or a ^semicon- 
ductor laser, wherein the said emulsion layer contains at least one emulsion showing following character- 

i8ti< 5) the emulsion consists principally of silver chloride but contains bromide ranging from 5 mole % to 
40 mole % and iodide ranging from 0 to 1 mole % ; 

ZTe eltelon belongs ?o the core-shell type wherein substantfelly all the bromide is concentrated 
in the core ; 

(c) the emulsion grains contain Rhodium and/or Iridium dopants ; _ . . . . an ali 

(2)processingtheDTRmaterial by means of a developing or actuator solut,on,contam,ng at least an alkal. 
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ag nt and a silv r halide compl xing agent, follow d by a neutralization solution. 
It was surprisingly found that with the d scrib d type of emulsion DTR mat rials suited for th sp ctral 
region in question could b prepar d with satisfying s nsitivity and gradation characteristics. As a conse- 
quence treating said DTR materials with ad veloper or activator followed by a n utilization solution as ide- 
scrib d produces printing plates with DTR silv r imag s having high DTR silver d nsity and excel! nt DTR 
silver morphology, resulting in very good printing endurance characteristics. It was certainly unexpected that 
simply concentrating the bromide part of the halide ions in the core of the silver halide grain and building in 
small amounts of Rhodium and/or Iridium dopants would overcome the sensitometric disadvantages of too low 
a sensitivity and gradation, encountered when the bromide is homogeneously distributed. 

DETAILED DESCRIPTION OF THE INVENTION 

The photographic DTR mono-sheet element contains at least one silver halide emulsion layer and a de- 
velopment nuclei containing image-receiving surface layer but other hydrophilic layers may be present such 
as a hydrophilic layer intermediate between the support and the emulsion layer, an hydrophilic layer between 
the emulsion layer and the image-receiving layer, and a backing layer applied at the non light-sens.t.ve s.de 

° f ^Accwdtog to the present invention the emulsion or emulsions consist principally of silver chloride while a 
fraction of silver bromide is present ranging fiom 5 mole % to40 mole %. The emulsions belong tothe core/shell 
type well known to those skilled in the art in the sense that substantially all the bromide .s concentrated in the 
core. This core contains preferably 10 to 40 % of the total silver halide precipitated, while the shell consists 
preferably of 60 to 90 % of the total silver halide precipitated. 

The photographic emulsions can be prepared from soluble silver salts and soluble hahdes according to 
different methods as described e.g. by P. Glafkides in "Chimieet Physique Photographique^ Paul MonteK Pans 
(1967) by G F Duffin in "Photographic Emulsion Chemistry", The Focal Press. London (1966). and by V.L. 
Zelikman et al in "Making and Coating Photographic Emulsion". The Focal Press. London (1966). 

The photographic silver halide emulsions used according to the present invention can be prepared by mix- 
ing the halide and silver solutions in partially or fully controlled conditions of temperature, concentrations, se- 
quence of addition, and rates of addition. The silver halide can be precipitated according to the single-jet meth- 
30 odor the double-jet method. ... u - 

The silver halide particles of the photographic emulsions used according to the present invention may have 
a regular crystalline form such as a cubic or octahedral form or they may have a transition form. They may 
also have an irregular crystalline form such as a spherical form or a tabular form, or may otherwise have a 
composite crystal form comprising a mixture of said regular and irregular crystalline forms. 

The average size of the silver halide grains may range from 0.1 0 to 0.70 urn, preferably from 0.25 to 0.45 

The size distribution of the silver halide particles of the photographic emulsions to be used according to 
the present invention can be homodisperse or heterodisperse. A homodisperse size distribution is obtained 
when 95% of the grains have a size that does not deviate more than 30% from the average grain size. 

Preferably during the precipitation stage Iridium and/or Rhodium containing compounds or a mixture of 
both are added according to the present invention. The concentration of these added compounds ranges from 
1 <H to 10-* mole per mole AgN0 3 , preferably between 1<H and 10-» mole per mole AgN0 3 . This results in the 
building in in the silver halide crystal lattice of minor amounts of Iridium and/or Rhodium, so-called Indium 
and/or Rhodium dopants. As known to those skilled in the art numerous scientific and patent publications dis- 
close the addition of Iridium or Rhodium containing compounds or compounds containing other elements of 
Group VIII of the Periodic System during emulsion preparation. 

The emulsions can be chemically sensitized e.g. by adding sulphur-containing compounds during the 
chemical ripening stage e.g. allyl isothiocyanate. allyl thiourea, and sodium thiosulphate. Also reducing agents 
e g the tin compounds described in BE-P 493.464 and 568,687. and polyamines such as diethylene tnamine 
or derivatives of aminomethane-sulphonic acid can be used as chemical sensitizers. Other suitable chemical 
sensitizers are noble metals and noble metal compounds such as gold, platinum, palladium u iridiunv ruthenium 
and rhodium. This method of chemical sensitization has been described in the article of R.KOSLOW5KY, z.. 
Wiss Photogr. Photophys. Photochem. 46, 65-72 (1951). 

The emulsions of the DTR element are spectrally sensitized according tothe spectral emission of thelaser 

55 beam by which the DTR element is meant to be exposed. 

In case of exposure by HeNe laser or by laserdiode emitting in the red spectral region, sensitization by a 
red sensitizing dye is necessary. In case of exposure by Ar ion laser the intrinsic emulsion sensitivity for the 
blue spectral region might be sufficient but preferably the sensitivity is enhanced by the addition of a blue sen- 
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8itiZ Suiteble sensitizing dy s forth r d and the blue sp ctral region include m thin dyes such as those d - 
scri dby^ SSnTl. Cyanin Dy sandR .at *»^>™^™j£Z^£ 
Jn be used for this purpose include cyanine dyes, merocyanine dyes, complex cyan.ne dy* " 
ocvanine dyes holopolar cyanine dyes, hemicyanine dyes, styryl dyes and hennoxonol dyes. Particularly 
Se dy« WthSe belonging to the cyanine dyes, merocyanine dyes, complex merocyan.ne dyes. 
A preferred red sensitizing dye (Compound I) is : 




A preferred blue sensitizing dye (Compound II) is : 
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30 



35 




2Na 



Inthec^seofexposurebyasemiconductorlaserspecialspectrelsens 
red are reauired Suitable infra-red sensitizing dyes are disclosed in i.a. US-P Nos 2,095,854 2,095,856, 
SSK^^ 3,573,921. 3,582.344, 3.623,881 and 3,695,888. A preferred mfra-red sen- 

sitizing dye (Compound III) is : 



40 
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CH - CH = 




Br 



To enhance the sensitMty in the near infra-red rcglon use can be made of ^^^^ 
combination with infra-red sensitizing dyes. A preferred supereenerteer ts descnbed m Research ^closure 
SSI X 988. item 28952. (Research Disclosure is a publication of .ndustrial ?Pf^^^' 
well, Havant Hampshire, P09 1EF, United Kingdom.) The preferred supersensitrzer is Compound IV of the Die- 
closure having following formula : 
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The silver halide emulsions may contain the usual stabilizers e.g. homopolar or salt-like compounds of 
mercury with aromatic or heterocyclic rings such as mercaptotriazoles, simple mercury salts, sulphonium mer- 
cury double salts and other mercury compounds. Other suitable stabilizers are azaindenes, preferably tetra- 
or penta-azaindenes, especially those substituted with hydroxy or amino groups. Compounds of this kind have 
been described by BIRR in Z. Wiss. Photogr. Photophys. Photochem. 47, 2-27 (1952). Othersuitable stabilizers 
are i.a. heterocyclic mercapto compounds e.g. phenylmercaptotetrazole, quaternary benzothiazole deriva- 
tives, and benzotriazole. Preferred compounds are mercapto substituted pyrimidine derivatives as disclosed 
in US-P 3,692,527. 

The silver halide emulsions may contain pH controlling ingredients. Preferably the emulsion layer is coated 
at a pH value below the isoelectric point of the gelatin to improve the the stability characteristics of the coated 
layer. Other ingredients such as antifogging agents, development accelerators, wetting agents, and hardening 
agents for gelatin may be present. The silver halide emulsion layer may comprise light-screening dyes that 
absorb scattering light and thus promote the image sharpness. Suitable light-absorbing dyes are described in 
i.a. US-P 4,092,168, US-P 4,311,787, DE-P 2,453,217, and GB-P 7,907,440. 

More details about the composition, preparation and coating of silver halide emulsions can be found in 
e g. Product Licensing Index, Vol. 92, December 1971, publication 9232, p. 107-109. 

In a preferred embodiment of the present invention an intermediate hydrophilic layer, serving as antina- 
lation layer, is provided between the support and the silver halide emulsion layer. This layer can contain the 
same light-absorbing dyes as described above for the emulsion layer ; as alternative finely divided carbon black 
can be used for the same antihalation purposes as described in US-P 2,327,828. On the oother hand, in order 
to gain sensitivity, light reflecting pigments,e.g. titaniumdioxide can be present. Further this layer can contain 
hardening agents, matting agents, e.g. silica particles, and wetting agents. 

In the image receiving layer, preferred development nuclei are sulphides of heavy metals e.g. sulphides 
of antimony, bismuth, cadmium, cobalt, lead, nickel, palladium, platinum, silver, and zinc. Especially suitable 
development nuclei in connection with the present invention are palladium sulphide nuclei. Other suitable de- 
velopment nuclei are salts such as e.g. selenides, polyselenides, polysulphides, mercaptans, and tin (II) ha- 
lides. Heavy metals, preferably silver, gold, platinum, palladium, and mercury can be used in colloidal form. 

The silver halide developing agent used in the DTR mono-sheet element or/and the developing solution 
according to the present invention is preferably a p-dihydroxybenzene compound, e.g. hydroquinone, methyl- 
hydroquinone or chlorohydroquinone, preferably in combination with an auxiliary developing agent being a 1- 
phenyl-3-pyrazolidinone-type developing agent and/or p-monomethylaminophenol. Particularly useful auxili- 
ary developing agents are 1-phenyl-3-pyrazolidinone, 1-phenyl-4-monomethyl-3-pyrazolidinone, and 1-phe- 
nyl-4,4-dimethyl-3-pyrazolidinone. 

In the case of an activator type of DTR element and processing solution, the hydroqui none-type developing 
agents are present in the DTR element according to the present invention in an amount of 2.0 to 1 5 mmole/sq.m. 
1-Phenyl-3-pyrazolidinone type developing agents may be present in an amount of 0.5 to 5.0 mmole/sq.m. Pre- 
ferably these developing agents are located partially in the emulsion layer and partially in the image receiving 
layer or in (a) hydrophylic colloid layers) in water-permeable relationsship therewith. 

In the case of development type, the hydrochinon type developing agents are preferably present in the 
developer in a concentration ranging from 100 mmole/l to 400 mmole/l; the 1-phenyl-3-pyrazolidinone type 
developing agents may be present in a concentration ranging from 10 mmole/l to 100 mmole/l. Even in the 
development case, developing agents may be present in the DTR material itself, in the same concentration 
range as in the activator type or less. 

In a preferred embodiment of the present invention a backing layer is provided at the non-light sensitive 
side of the support This layer which can serve as anti-curl layer can contain i.a. matting agents e.g. silica 
particles, lubricants, antistatic agents, light absorbing dyes, opacifying agents, e.g. titanium oxide and the usu- 
al ingredients like hardeners and wetting agents. 

The hydrophilic layers usually contain gelatin as hydrophilic colloid binder. Mixtures of different gelatins 
with different viscosities can be used to adjust the rheological properties of the layer. Like the emulsion layer 
the other hydrophilic layers are coated preferably at a pH value below the isoelectric point of the gelatin. But 
instead of or together with gelatin, use can be made of one or more other natural and/or synthetic hydrophilic 
colloids, e.g. albumin, casein, zein, polyvinyl alcohol, alginic acids or salts thereof, cellulose derivatives such 
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ascarboxym thyl cellulose, modifi dg latin, .g. phthaloyl gelatin etc. 

^he support of th DTRmono-sh tmat rial may beopaqu or transparent, 
support Wh n a pap r support is us d pr f r nc is given to one coat d at on or both s.d s wrth an alpha- 
3S1S«. I a polyethylene layer which optionally contains an anti-halation dye or pigment I . a so 
posSouseanorganicr sinsupport .g. cellulose nitrat film, cellulose acetate film pdy^nyl acetal) f .Im. 
SSSmi film, polyethylene terephthalate) film, polycarbonate film, polyvinylchlonde film or poly-alpha- 
oteXms such as polyethylene or polypropylene film. The thickness of such organic ream film is preferably 

which can contain water insoluble particles such as silica or titanium dioxide 

Thehydrephiliclayereofthephotographicelement,espedally^^^^ 
ened with appropriate hardening agents such as those of the epoxide type, those of the ethylenlmine type, 
tower the vinylsulfone type e.g. 1 ,3-vinylsulphonyl-2-propanol, chromium salts e.g. chromium acetate and 
formaldehyde, glyoxal. and glutaraldehyde, N-methyiol compounds e^dime- 
STul and methyioldimetMhydantoin. dioxan derives e.g. 2 ^ ih V d ;^ 
oounds e g 1,3,5-triacryloyl-hexahydro-s-triazine, active halogen compounds e.g. 2 ^ to "^- nydro ^- S n 
£ and mucohalogenrc acMs e'g. mucochloric acid and ™^™^<* c J d <-™™^*™ 
be u Jed alone or in combination. The binders can also be hardened with fast-raacting hardeners such as car- 
bamovlDvridinium salts of the type, described in US-P 4,063,952. 

^e Sgraphic element used according to the present invention may further comprise vanous M , of 
surface-Live^ 

able surface-active agents include non-ionic agents such as saponins. ESS^A 
col oolvethylene glycol/polypropylene glycol condensation products, polyethylene glycol alkyl ethers or poly 
^nCSSarvl^era. pdyemyfcne glycol esters, polyethylene glycol sorbitan esters, polyalkylene 
*£S££ SE stiicoLpolyethyiene oxide adducts, g.yckJol derivathres, fatty ac,d esters 
opolyhydric alcohols and alkyl esters of saccharides; anionic agents compns.ng an ac,d ? ro "P s " C a h 
boxy s Jpho, phospho, sulphuric or phosphoric estergroup; ampholytic agents such asaminoacids, ammoalkyl 

such as alkylamine salts, aliphatic, aromatic, or heterocyclic quaternary ammonium salts, al.phahc or heterc- 
cySc^ 

grips are used. Such surface-active agents can be used for various purposes e.g. as ^ ajds. asconv 
pZds preventing electric charges, as compounds impmving slidability, as ^^"JXnh^S 
emulsif ication, as compounds preventing or reducing adhesion, and as compounds improving the photograph- 
ic characteristics e.g higher contrast, sensitization, and development acceleration. 

D^opment acceleration can be accomplished with the aid of various T^S^lSE'- 
lene derivatives having a molecular weight of at least 400 such as those descnbed in e.g. US-P 3.038.605 

4 ' 03 ?he ph ^otSpWc element of the present invention may further comprise various other additives such as 
e.g. compounds improving the dimensional stability of the photographic element UV-absorbers. spacing 

^b^ 

of a water-soluble or barfly soluble synthetic polymer e.g. polymers of alkyl (meth «"^>? 
rylates glycidy. (meth)acrylates, (meth)acrylamides, vinyl esters, acrylonitriles oM ,ns and atyranes^ * co- 
pers of th«^^^ 

valkvl (meth)acrylates, sulphoalkyl (meth)acrylates, and styrene sul phonic acids. 

V Accordl to the present invention the alkaline developing or activator solution can contain as si ver hahde 
comSnga g e rt athiocyanatecompound,e.g.alkalithiocyanate or ammonium 

compound! e g. sodium or ammonium thiosulphate, or a mixtura of thiosulphate and ^^^ZZ 
toesunfl silver halide complexing agents, preferred in the present invention, are cyclic .mides. preferably com- 
^ed w?th a^kano amints as described in US-P 4.297.430 and US-P 4,355.090 and 2-mercaptobenzo.c ac,d 
aelraSvi USSZ in US-P 4.297.429. preferably combined with alkanolamines or with cychc imides and 

alka Se 8 developing or activator solution preferably also contains a preserving agent having antjoxidatton ac- 
tivity e.g. sulphUe ions provided e.g. by sodium or potassium sulphite. For example the aqueous alk in > 
uSn comprises sodium sulphite in an amount ranging from 0.15 to 1 .0 mole/I. Further may be presort a ^hick- 
enTngTgent, e.g. hydroxyethylcellulose and carboxymethylcellulose. fog inhibiting agents, e.g. potassium bro- 
mide poteiium iodide and a benzotriazole. calcium-sequestering compounds. anti-sludge agents, and hard- 

eners including latent hardeners. onhfl _ fhft >. n i,_ 

The developing or activator solution can contain one or more hydrophobz.ng agents to enhance the ink 
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r c ptive properties of th DTRsilv rimag , .g. thos describ d in US-P 3,776,728, and US-P 4,563,410. 
Pref rred compounds are 5-n-h ptyl-2-m rcapto-1,3,4,-oxadiazol and 3-mercapto-4-ac tamido-5-n.heptyl- 
1,2,4-triazole. 

Further an inorganic alkali agent, .g. sodium hydroxide is present in the d veloping or activator solution 
to establish a pHvalu ranging from 12 to 14, preferably at I ast12.5.0th r alkali agents can be included e.g. 
secondary and/or tertiary alkanolamines. 

Finally, to assure a good spread, the developing or activator solution can contain wetting agents, preferably 
compounds containing perfluorinated alkyl groups. 

The developing or activator solution is followed by a neutralization solution. In order to reduce the pH of 
the wet swollen DTR element leaving the alkaline activator solution, the neutralization liquid contains buffer 
ions, e.g. phosphate buffer or citrate buffer to establish in said liquid a pH value ranging from 5.0 to 7.0. The 
neutralization solution can further contain bactericides, e.g. phenol, thymol or 5-bromo-5-nitro-1,3-dioxan as 
described in European Patent Specification EP 0,150,517. The liquid can also contain substances which in- 
fluence the hydrophobic / hydrophilic balance of the printing plate obtained after processing of the DTR ele- 
ment, e.g. silica. Finally the neutral ization solution can contain wetting agents, preferably compouds containing 
perfluorinated alkyl groups. t . 

According to the present invention the DTR mono-sheet material is exposed in a laser containing device. 
Examples of HeNe laser containing exposure units are the image-setters LINOTRONIC 300, marketed by LI- 
NOTYPE Co and CG 9600, marketed by AGFA COMPUGRAPHIC, a division of AGFA CORPORATION. An 
20 image-setter' provided with an Ar ion laser is LS 21 0, marketed by Dr-lng RUDOLF HELL GmbH. Exposure 
units provided with a laserdiode are LINOTRONIC 200, marketed by LINOTYPE Co, and CG 9400, marketed 
by AGFA COMPUGRAPHIC, a division of AGFA CORPORATION. Other useful lasers are continously working 
He-Cd lasers emitting at 442 nm, continuously working dye lasers optically pumped with Ar + or frequency dou- 
bled YAG lasers and continuously working and pulsed (up to 5.10 4 Hz) frequency doubled YAG lasers emitting 
25 at 532 nm, provided suitably sensitized photographic materials are available. 

The development and diffusion transfer can be initiated in different ways e.g. by rubbing with a roller that 
has been wetted with the processing liquid, e.g. acts as meniscus coater, by wiping with an absorbent means 
e g with a plug of cotton or sponge, or by dipping the material to be treated in the liquid composition. Preferably, 
they proceed in an automatically operated apparatus such as RAPILINE SP 430, marketed by AGFA. The DTR- 
30 process is normally carried out at a temperature in the range of 10°C to 35°C. In order to minimize the quality 
loss due to bath exhaustion, regenerating liquids can be added in proportion to the consumption of processing 
liquids. 

The following examples illustrate the present invention without however, limiting it thereby. All parts, per- 
centages and ratios are by weight unless otherwise indicated. 



35 



EXAMPLE 1 



Agelatino silver halide emulsion was prepared by double jet precipitation by slowly mixing with stirring an 
aqueous solution of AgNO 3 having a concentration of 2 mole/l, and an aqueous solution having a concentration 

40 of 1.7 mole/l of NaCI, 0.48 mole/l of KBr and 0.001 mole/l of Kl. Before the precipitation 5.1 0- 4 mole/l of sodium 
hexachlororhodaat was added to the silver nitrate solution. In a second part of the precipitation an aqueous 
solution of AgN0 3 having a concentration of 1 mole/l was slowly mixed with an aqueous solution of NaCI at a 
concentration of 1.3 mole/l. 

The temperature during the silver halide formation was 55 °C. 

45 The obtained core-shell emulsion was cooled, flocculated and washed. Gelatin was added in an amount 
sufficient to reach a ratio of 2/3 by weight of gelatin to silver halide, expressed as equivalent amount of silver 
nitrate. 

Subsequently a chemical ripening was carried out in a conventional way known to those skilled in the art 
using thiosulphate and gold salts. 
50 Finally the emulsion was sensitized for the red spectral region by using Compound I mentioned in the de- 
scription. 

A photographic DTR mono-sheet material was prepared as follows. One side of a paper support weighting 
1 35 g/m 2 and coated on both sides with polyethylene was subjected to corona discharge and then coated with 
two layers by a double layer coating technique the layer nearer to the support being the antihalation layer and 
55 the other being the emulsion layer. The emulsion was coated at an amount of silver halide corresponding to 
1 .5 g AgNO 3 /m 2 . This emulsion layer contained 0.1 g/m 2 of 1-phenyl-3-pyrazolidinone and 1.0 g/m 2 of gelatin. 

The antihalation layer contained carbon black, silica particles of 5 micron average size and gelatin at 3 
g/m 2 . The gelatin was lime treated, substantially free of calcium ions (1000 ppm or less) and of the high vis- 
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cosity typ (not I ss than 85 m.Pa.s. at 40 °C for a 10 % solution). 

After drying thes lay rs were subjected t a temperature of 40 °C for 5 days and then overcoated with a 
layer containing PdS nuclei, hydrochinon at 0.4 g/m 2 and formaldehyd at 100 mg/m 2 . 

The following processing solutions w re prepared : 

Activator solution 



sodium hydroxide 25 g 

sodium sulphite anh. 40 g 

potassium thiocyanate 20 g 

3-mercapto-4-acetamido- 0.5 g 

5-n . heptyl-1 , 2 ,4-triazole 
water to make 1 1 

Neutralization solution 

citric acid 10 g 

sodium citrate 55 g 

cysteine 1 9 

sodium sulphite anh. 5 g 

phenol 50 m 9 

water to make 1 1 

Dampening solution 

water 880 ml 
citric acid 6 g 

boric acid 8.4 g 

sodium sulphate anh. 25 g 

ethyleneglycol 100 9 

colloidal silica 28 g 



The above described DTR material was image-wise exposed in the HeNe laser containing image-setter 
CG 9600, marketed by AGFA COMPUGRAPHIC, a division of AGFA CORPORATION, subsequently treated 
with the described activator solution for 10 seconds at 30 °C, thereupon treated with the described neutrali- 
zation solution at 25 °C and finally dried. 

The printing plate thus prepared was mounted on an offset printing machine ( AB Dick 350 CD - trade name 
for offset printing machine manufactured by AB DICK Co). During the printing run the described dampening 
solution was used in each case. 

The sensitometric properties of this material were characterized by the minimal and maximal reflection 
density, the gradation measured between 25 % and 75 % of the maximal density, and the sensitivity (S) ex- 
pressed as relative log Et value determined at density 1.0. 

The lithographic properties printing endurance and background stain were evaluated as follows : 

a) printing endurance : number of printed copies before disappearance of ink in the ink accepting areas 
begins to occur : 

X: 2000-5000 
0 : more than 5000 

b) background stain : the feeding of paper was started as soon as the inking roll was brought into contact 
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with the surfac ofth printing plate ; copi s obtain d after 1000 impressions w re valuated as follows : 
0 : no stain 

#: partial stain or slight stain ov rth non-imag areas 
X : heavy stain all ov r the non-imag areas. 

5 

EXAMPLE 2 

As example 1 but in the first part of the precipitation the concentration of AgN0 3 amounted I to 3 mole/I 
and the concentration of NaCI amounted to 3 mole/l. The second part of the precipitation was omitted so that 
10 no core-shell emulsion was obtained. 

EXAMPLE 3 

As example 1 but in the first part of the precipitation the concentration of NaCI was 0.2 mole/l and the 
15 concentration of KBr was 1 .5 mole/l. 

EXAMPLE 4 

As example 1 with the exception that the concentration of KBr in the f irst part of the precipitation was only 

20 0 - 06 T ^^ nsitometric gnd |itnographic resu ,ts concerning examples 1 to 4 are represented in Table 1 . The % 
Br means the molar percentage of KBr in reference to the total molar amount of AgN0 3 . 



25 



Table 1 



30 



example 


% Br- 


Dmin 


Dmax 


gradation 


5 


stain 


endurance 


1 


16 


0.63 


1.30 


0.85 


reference 


0 


0 


2 


16 


0.78 


1.16 


0.22 


-0.30 




X 


3 


50 


0.53 


0.97 


0.42 


+0.10 


ft 


X 


4 


2 


0.65 


1.2B 


0.50 


-0.30 


« 


X 



35 



Table 1 illustrates the favourable effect of the use of a core-shell emulsion and the unfavourable effect of 
too high or too low a bromide concentration. 



40 



EXAMPLE 5 



The emulsion of example 1 was sensitized for wavelenghts above 700 nm instead of for the red spectral 
region with a supersensitizing mixture of Compound III and Compound IV mentioned in the descnption. 



EXAMPLE 6 



45 



50 



As the previous example 5 but in this case the emulsion of example 2 instead of the emulsion of example 

1 W *ThIl thlTpre^reTrSR mono-sheet elements were exposed in the laserdiode containing i mage-setter CG 
9400, marketed by AGFA COMPUGRAPHIC, a division of AGFA CORPORATION 

The sensitometric and lithographic results of examples 5 and 6 are summarized in Table 2. 
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30 



Table 2 

example Dmin Dmax gradation S stain endurance 

5 0.65 1.25 0.50 ref. 0 0 

6 0.63 <1.00 - - 0 X 

Table 2 illustrates again the advantage of the core-shell type emulsion. 
EXAMPLE 7 

A DTR element was prepared as in example 5 but in this case the DTR material contained no developing 
15 agents (no hydrochinon nor 1 -phenyl-3- pyrazolone). 
The following developing solution was prepared : 

sodium hydroxide 25 9 

20 sodium sulphite anh. 40 9 

sodium thiosulphate anh. 4 9 

potassium thiocyanate 12 9 

hydrochinon 20 9 

l-phenyl-4-monomethyl-3-pyrazolidone 5 g 

ethylenediamine-tetra- 

acetic acid, disodiuro salt 2 g 
3-mercapto-4-acetaraido- 

5-n.heptyl-l,2,4-triazole 0.5 g 

water to make ^ 00 rol 



35 The thus prepared DTR mono-sheet element was exposed in the laserdiode containing '^^CG 
QAnn mTtetec I bv AGFA COMPUGRAPHIC, a division of AGFA CORPORATION, subsequently treated with 

tion solution at 25 °C and finally dried. 
40 The printing procedure was as described in example 1 . 

EXAMPLE 8 

As example 7 but the DTR material contained the infra-red sensitized emulsion of example 6. 
EXAMPLE 9 

As example 7 but the DTR material contained the emulsion of example 4 with the 
emuSon was sensed for the near infra-red region instead of for the red spectral reg.on w»th a mixture of 
Compound III and Compound IV as was the case in examples 5 to 8. 

Te sensitometric and lithographic results concerning examples 7 to 9 are represented ,n table 3 . 
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Table 3 



example 


% Br' 


Dmin 


Dmax 


gradation 


S 


stain 


endurance 


7 


16 


0.66 


1.27 


0.60 


ref . 


0 


0 


8 


16 


0.60 


1.10 


0.29 


-0.10 


# 


X 


9 


2 


0.54 


1.18 


0.86 


-0.50 


0 


X 



Table 3 illustrates, as the previous tables, the superior properties of the DTR element 
shell emulsion with the right bromide content according to the present invention. 



15 Claims 

1 . Method of preparing a planographic printing plate comprising the steps of : 

(1) exposing a DTR mono-sheet material containing a silver halide emuls.on layer and a nude, con- 
taining surface layer in a laser beam containing device, wherein the said emulsion layer contains at 

20 least one emulsion showing following characteristics: 

(a) the emulsion consists principally of silver chloride but contains brom.de ranging from 5 mole /o 
to 40 mole % and iodide ranging from 0 to 1 mole % ; 

(b) the emulsion belongs to the core-shell type wherein substantially all the brom.de .s concentrated 
in the core ; 

2 5 ( C ) the emulsion grains contain Rhodium and/or Iridium dopants; 

(2) processing the DTR material by means of a developing or activator solution, containing at least an 
alkali agent and a silver halide complexing agent, followed by a neutralization solution. 

2. Method according to claim 1 wherein the said laser containing device contains a helium-neon laser, an 
30 argon laser or a semiconductor laser. 

3. Method according to claims 1 and 2 wherein the said DTR material and the processing solution belong 
to the activator type. 



35 
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4 Method according to claims 1 to 3 wherein the said DTR material contains hydrochi none-type developing 
* agents in an amount of 2.0 to 1 5 mmole/sq.m. and 1-phenyl-3-pyrazolidinone type developing agents .n 

an amount of 0.5 to 5.0 mmole/sq.m. 

5 Method according to claims 1 to 4 wherein the said Rhodium and/or Iridium dopants are added during the 
precipitation stage in a concentration ranging from 1 <H> to 1CH mole per mole AgN0 3 . 

6 Method according to claims 1 to 4 wherein the said Rhodium and/or Iridium dopants are added during the 
precipitation stage in a concentration ranging from 1CH to 10-' mole per mole AgN0 3 . 

7. Method according to claims 1 to 6 wherein the said core-shell emulsion is spectrally sensitized. 

8. Method according to claim 7 wherein the said core-shell emulsion is infra-red sensitized. 

9. Method according to claim 8 wherein the said core-shell emulsion is infra-red sensitized with a supersen- 
sitizing mixture consisting of : 
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CH = CH - 



and 




SH 



Patentanspruche 

1 Herstellungsverfahren fur eine Flachdruckplatte, das die folgenden Schritte umfaBt : 

(1) das Belichten eines Einblattmaterials f Or die Diffusionsubertragungs-Umkehrverarbeitung (DTR), 
das eine Silberhalogenidemulsionsschicht und eine Keime enthaltende AuBenschicht enthfilt, in einer 
Vorrichtung, die einen Laserstrahl enthalt, dadurch gekennzeichnet, daB die Emulsionsschicht wemg- 
stens eine Emulsion mit den folgenden Merkmalen enthalt : 

(a) die Emulsion setzt sich vorwiegend aus Silberchlorid zusammen, aber enthalt 5 bis 40 Mol-/o 
Bromid und 0 bis 1 Mol-% lodid ; 

(b) die Emulsion gehort zum Kern/Hullentyp, in dem sich fast alles Bromid im Kern konzentnert hat ; 

(c) die Emulsionskdrner enthalten Rhodium- und/oder Iridium-Dotierstoffe ; 

(2) das Verarbeiten des DTR-Materials unter Verwendung einer Entwicklungs- Oder Aktmerungslo- 
sung. die wenigstens ein alkalisches Mittel und ein Silberhalogenid-Komplexiermittel enthalt, und e.ner 
anschlie&enden Neutralisierungslosung. 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daB die Vorrichtung mit dem Laser einen Helium- 
Neon-Laser, einen Argonlaser oder einen Halbleiterlaser enthaU 

3. Verfahren nach Anspruchen 1 und 2, dadurch gekennzeichnet, daB das DTR-Material und die Verarbei- 
tungsldsung zum Aktivatortyp gehoren. 

4 Verfahren nach Anspruchen 1 bis 3, dadurch gekennzeichnet, daB das DTR-Material Entwicklersubstan- 
zen des Hydrochinontyps in einer Menge von 2,0 bis 15 mmol/m* und Entwicklersubstanzen des 1-Phe- 
nyl-3-pyrazolidontyps in einer Menge von 0,5 bis 5,0 mmol/m 2 enthalt. 

5 Verfahren nach Anspruchen 1 bis 4, dadurch gekennzeichnet, daB die Rhodium- und/oder Iridium-Dotier- 
stoffe im Laufe der Fallungsstufe in einem Gehalt von 10-8 bis 1 <H Mol je Mol AgN0 3 beigem.scht werden. 

6 Verfahren nach Anspruchen 1 bis 4, dadurch gekennzeichnet, daB die Rhodium- und/oder Iridium-Dotier- 
stoffe im Laufe der Fallungsstufe in einem Gehalt von 10^ bis 10-7 M ol je Mol AgN0 3 beigemischt werden. 

7. Verfahren nach Anspruchen 1 bis 6, dadurch gekennzeichnet, daB die Kern/Hullenemulsion spektralsen- 
sibilisiert wurde. 

8. Verfahren nach Anspruch 7, dadurch gekennzeichnet, daB die Kern/Hullenemulsion inf rarotsensibilisiert 
wurde. 
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9. V rfahrennachAnspruch8,dadurchgekennz ichnet,da&di Kern/Hullen mulsion infrarots nsibilisiert 
wurd unterVerw ndung eines Supersensibilisi rungsg misch s, das sich aus den nachsteh nd nBe- 
standt ilenzusamm ns tzt: 




. Br 



Revendications 

1 . Precede pour la confection d'une plaque planographique comportant les operations suivantes : 

(1) Imposition d'un materiau pour le traitement ^inversion par diffusion-transfert (DTR) a feuille uni- 
que contenant une couche d'emulsion a I'halogenure d'argent ainsi qu'une couche superf icielle de ger- 
mes, dans un dispositif contenant un faisceau laser, caracterise en ce que la couche d'emulsion 
contient au moins une emulsion presentant les caracteristiques suivantes : 

(a) I'emulsion se compose surtout de chlorure d'argent, mais contient 5 a 40 moles % de bromure 
et 0 a 1 mole % d'iodure ; 

(b) I'emulsion est du type noyau/coquille, dans lequel la presque totalite du bromure est concentree 
dans le noyau ; 

(c) les grains d'emulsion contiennent des agents de dopage au rhodium et/ou a I indium ; 

(2) le traitement du materiau DTR a I'aide d'une solution de developpement ou d'activation contenant 
au moins un agent alcalin et un formateur de complexes pour I'halogenure d'argent, et ensuite d'une 
solution neutralisante. 

2. Procede suivant la revendication 1 , caracterise en ce que le dispositif a laser contient un laser a helium 
et neon, un laser a argon ou un laser a semiconducteurs. 

3. Procede suivant les revendications 1 et 2, caracterise en ce que le materiau DTR et la solution de traite- 
ment sont du type activateur. 

4. Procede suivant les revendications 1 a 3, caracterise en ce que le materiau DTR contient des develop- 
pateurs du type hydroquinone dans une quantite de 2,0 a 15 mmole/m* et des developpateurs du type 
1-phenyl-3-pyrazolidone dans une quantite de 0,5 a 5,0 mmole/m 2 . 

5. Procede suivant les revendications 1 a 4, caracterise en ce que les agents de dopage au rhodium et/ou 
a riridium sont ajoutes pendant la phase de la precipitation dans une concentration comprise entre 1(H 
et 10- 3 mole par mole d'AgN0 3 . 

6 Procede suivant les revendications 1 a 4, caracterise en ce que les agents de dopage au rhodium et/ou 
a ('iridium sont ajoutes pendant la phase de la precipitation dans une concentration comprise entre 1(H 
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etKHmol par mole d*AgN0 3 . 

Proced6 suivant les r v ndications 1 a 6, caracterise en ce que I'emulsion du type noyau/coquille a 
sensibilise chromatiquement. 

Precede suivant la revendication 7, caracterise en ce que I'emulsion du type noyau/coquille a ete se 
bilisee pour I'inf rarouge. 

Precede suivant la revendication 8, caracterise en ce que I'emulsion du type noyau/coquille a ete se 
bilisee pour I'inf rarouge a I'aide d'un melange sursensibilisateur se composant de : 




. Br' 
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